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本文选择具有代表性的 Galileo L1频点 CBOC调制的 E1信号作为研究背景，
以 Galileo数字中频信号的模拟产生为轴线，以软件架构为开发方式，同时辅以
GPU 并行计算加速信号生成，探讨了实时卫星导航数字中频信号的生成方法。





信号特点和 CUDA 运行机制的基础上，提出了一种基于 CUDA 并行采样的高速


































Software-based global navigation satellite system (GNSS) signal simulator can 
simulate all kinds of real world navigation signals that broadcasted by 
GPS/GLONASS/Galileo navigation satellites and propagated to receiver in free space 
conveniently and flexibly according to needs, which is the key equipment in receiver 
test and new constellation signal performance verificat on. New constellation and new 
signal process capability test and various types of satellite navigation receiver 
function development & performance test are all in need of satellite navigation signal 
simulator. It can greatly reduce the development cycles and costs of receiver. As test 
equipment, simulators have higher requirements than receiver, which needed for 
systematic research in-depth and extensive test & verified to ensure that it meets the 
application requirements. 
This paper studies the simulation of real-time satellite navigation digital IF signal, 
and the most representative Galileo E1 signal which is CBOC modulated is chosen as 
research background. The simulation of software-based digital IF signal and 
acceleration by GPU parallel computing are also investigated. First the structure and 
characteristics of Galileo E1 signal are analyzed, with main focus on the principles 
and characteristics of BOC modulation. Secondly, the corresponding error models are 
established according to propagation characteristics of satellite navigation signal. 
Subsequently, the model of digital IF signal is established and the Galileo digital IF 
signal is generated based on CPU by software and the accuracy of the signal 
generation algorithm is verified via a software Galileo receiver. Finally, a high-speed 
Galileo signal generation method based on CUDA parallel sampling is proposed after 
analyzing the characteristics of GNSS signal and the operation mechanism of CUDA. 
The signal generation speed before and after GPU accelerating in navigation signal 















signals can be generated in real time. 
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